A ttem pted M annich reaction w ith the title co m p o u n d 1 using m orpholine and form alin led to 2 or 4 according to the reaction conditions. W hereas, on using p rim ary am ines the diindeno [l,2-b:2',l'-e]pyridine (9 -1 1 ) were o b tain ed , in ad d itio n to 2-m ethylene-1,3-indandione (6 ) , in case o f 10 and 11.
H owever, the M annich bases 1 3 -1 5 were form ed on treatin g 2-benzylidene-1,3-indandione with the ap p ro p riate secondary am ine. The stru ctu res 2, 9 -1 1 were confirm ed via u n am b ig u ous syntheses.
A search o f the literature show ed th a t the only reported case o f M annich reaction w ith 1,3-indan dione (1) failed [1] , H ow ever, a nu m b er o f 2-aryland aralk y l-2-am inom ethyl-l,3-indandiones w ith psychopharm acological and an tico ag u lan t activity [2] , and also the pharm aceutically acceptable oxazidione [3] "2-(m orpholinom ethyl)-2-phenyl-1,3-indandione" were reported in the p aten t literature. Prom pted by these reports and in co n tin u atio n o f our w ork in this area [4 -8 ] , we investigated the M annich reaction o f 1 under different conditions.
T reatm ent o f 1 w ith m orpholine and form alin in e th a n o l-a c e tic acid, gave a sole p ro d u ct w hich was identified as 2,2'-m ethylene-bis[l-(N -m orpholino)-3-indenone] (2), and non o f the expected M annich base 3 was obtained. O n the o th er hand, the same reaction in acetic acid m edium afforded a single product w hich was free from nitrogen, and insoluble in m ost organic solvents. The stru ctu re 4 assigned to this p roduct is based on its analytical and IR spectral d ata.
F orm atio n o f co m pound 2 instead o f 3 m ay be rationalized on the basis o f a m echanism w hich in volves the form ation o f 2-m ethylene-1,3-indan dione (6 ) and this will fu rth er react w ith carb an io n 5 to give 2,2'-m ethylene-bis-1,3-indandione (7) (Scheme 2). T herefore, co m p o u n d 2 is form ed, rather th an 3, w hich w ould be obtain ed if 6 is a t tacked by m orpholine instead o f 5. This is because m orpholine is less nucleophilic th a n the carb an io n 5, and will not attack 6 as fast as the carb an io n will. In order to confirm this m echanism and struc ture o f 2, we prepared 7 [9] which was treated w ith m orpholine to give 2 (Scheme 1).
T he spiro com pound 4 is presum ably form ed by a m echanism which involves the intram olecular cyclization o f the prefounded species (Scheme 3).
O bviously, anion 7 is the m ain interm ediate in the reaction sequence, and its form ation is expect ed in line o f the behaviour o f dim edone [10] (6) as a fleeting in te r m ediate. This was also observed in case o f 11. It is therefore reasonable to assum e th at 6 is one o f the interm ediates in the reaction sequence, and th at com pounds 9 -1 1 were form ed via a m echanism w hich is identical to th at o f Scheme 2. The final step in such m echanism is the am ination o f 7 with p rim ary am ines to give 9 -1 1 .
The unam biguous synthesis o f com pounds 9 -1 1 by treating 7 [9] w ith the a p p ro p riate am ine confirm ed their structures. This m ethod afforded a pure sam ples o f 10 and 11, whereas, 9 was identical to th a t obtained from 1 . In an alternative ro ute to the diindeno-[ l,2 -b:2 ',l'-e]p y rid in e ring system, we prepared N ,N -di(3-indenon-l-yl)-benzylam ine (12) , which is a possible p recursor to com pound 10. T reatm ent o f 12 w ith form alin afforded 10, such reaction is in line w ith the w ork o f G reenhil [12] on the reac- IR 1710 (CO, indenone) and 1360 cm " 1 ( C -N stretch.). N -M orpholinobenzyl)-1 ,3-indandione (13),  2-(N-piperidinobenzyl)-l,3-indandione (14) and  N ,N '-bis( 1,3-indandione-2-yl-benzyl) 
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